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1. Quarter load with high superheat
2. Half load with high superheat
3. Three quarter load with high superheat
4. Full load with hi^h superheat
5. Quarter load with low superheat
6. Half load with low superheat
7. Three quarter load with low superheat
8. Half load with very low superheat
9. Zero load with high superheat
TEFT O*1 A 60 E . 7\. KEEP STEAK TUEEKHE
1ETTH SU^EE^EATED STEAK.
"p re lim in a ry  Beme,rks
The E e r r  Tu rb in e  tn e  s u b je c t  o f  t h is  th e s is ., 
s,£ w e l l  £e th e  .T ester s u p e rh ea te r ,w e re  b o th  new p ie c e s  e l
appara tu s  and have n e t b e e r  p r e v i  o u s ly  t e s t e a  in  th e  Ee chan-
l e a l  "L abora to ry  o f  th e  U n iv e r s i t y  o f  I l l i n o i s .  Toe usua l 
d i f f i c u l t a e - s ,  such as p ack in gs  b lo w in g  out,®nd h e a r in g s  h e a t­
i n g ,  -were en cou n terea  arid re iaea iea  e x c e p t  in  ene in s ta n c e .
The tu rb in e  as r e c e iv e a  d id  n et p r o v id *  adequate means f o r  
o b ta in in g  th e  tem p era tu re  ana p re s s u re  in  each  o f  th e  s ta g e s . 
The o n ly  p r o v is io n  was a s in g le  h e ie  tappea  T e r  1 / 1 " p ip *  
th e  te p  o f  each  s ta g e  ana halt* e f  th e s e  h o le s  v/ere d i r e c t l y  
above th e  steam  n o z z le s  so th a t  a therm om eter cup cou la not 
p r o j e c t  more than  7/4 " in t o  th e  c a s in g . I t  was a a i f f i  cu— . 
ta s k  t o  o b ta in  b o th  th e  tem perature, ana p re s su re  th rou gh  t h is  
s in g le  h o le ,  bu t th e  au th ors  th ou gh t t i n t  th e  f i t t i n g s  shown 
in  T i g . f ^  ffoula s u c c e s s fu l ly  uo t h i s .  "Upon p l o t t in g  some o f  
th e  r e s u l t s  on a J i o l l i e  r  ch a rt i t  was founo t i ia t  th e r e  "was a 
d e c re a s e  in  e n tro p y  from  one sta.ge t o  a n o th e r  in  s e v e ra x  o f  
th e  s ta g e s .  As t h i s  i s  c o n tra ry  t o  th e  sec one law  o f  tn e r -  
m oaynanics sane o f  th e  r e s u lt s  must be wrong. As a l l  gages 
an, th erm om eters  w ere c o r r e c t  t h i s  cou la  on ly  be accounteu  f o r  
by th e  f a c t  th a t  th e  therm om eters  th em se lv e s  a ia  not reach  
f a r  enough in t o  th e  tu rb in e  c a s in g  ana th e r e fo r e  gave to o  low
a reading. Consequently the degree of superheat in a l l  
stages except the last cannot he taken as very re liab le .
These temperatures do not a ffec t  the determination of the 
steam economy and 'e ffic iencies  as the thermometers which gave 
the in i t ia l  and .final temperatures were properly located as 
w i l l  he explained la ter .
Hi s tor ica l Review
Although i t  is  not the province of this thesis 
to discuss the various problems and types o f turbines and 
superheaters, i t  might be of interest to mention a few of the 
events in their  development.
STEAM TURBIEBS:-
The history o f the steam turbine would not be 
complete with out mention o f the "Eolypyle" vised by the Egyp­
tian priests , and f i r s t  described by Hero of Alexandria about 
120 B. C. The apparatus consisted of a hollow ba ll placed 
over a f i r e  and made to rotate by the reaction ol a steam je t  
exhausted from a bent tube. I t  is  often called "Hero’ s Re­
action Turbine".
The next turbne was that of Giovani Branca 
in 1629. I t  was a reaction turbine wherein a je t  o f steam 
impinged upon circular vanes and caused them to rota,te.
Real and ’’-’icon constructed the f i r s t  multi-stage 
turbine in 1827, other inventors of this period we^e Tournaire 
in 1853, ^errigault and Re root in 1864, Hanseen in 1870, a.nd 
Cutler in 1879. The principal d i f f i c u l t ie s  with these tur-
"bines was the fact that they ran at such a high speed that 
there was no practica l application for them.
I t  remained for De Laval, in 1885, to make the 
f i r s t  practica l use o f a steam turbine "by applying i t  to his 
ere a: separator.
Tn 1884, C. A. ^ arsons constructed a multi­
stage reaction turbine which was used in driv ing a small e lec­
t r ic  dynamo machine. Since then numerous patents have been 
granted both in t is  country and abroad and the development 
has been very rapid.
The De Laval turbine is  a simple impulse tur­
bine consisting o f a single wheel or disk upon which are 
mounted blades which receive impulse from a je t  of steam de­
livered  at high ve loc it ie s  from expanding nozzles.
The Riedler-Stumpf is  o f the impulse type, the 
special feature being the "°elton buckets and rectangular noz-
The Zolly is  a multi-stage impulse turbine form­
erly bu ilt with buckets but now being made with blades of un­
equal ex it and entrance angles.
The two best known types that are made in this 
country are the Curtis and ^arsons. The Curtis is a vert ica l 
impulse turbine with four to six stages and one or two sets of 
stationary blades in each stage. I t  p ract ica lly  consists of 
several successive De Laval turbines. In the la test types of 
large units the condenser forms the base of the turbine. The 
^arsons is  a multi'-stage horizontal impulse-reaction turbine.
The rotor or revolving part is  a drum of one or more diameters 
or steps upon which the moving blades are mounted, the sta­
tionary blades being attached to the inside of the casing. 
Other makers both here and abroad are Schulz, Tindmark, Gelpke 
Kugel, Hamilton Koltzworth, Hoovens—Rentzaler and Kerr, the 
la t te r  w i l l  be more minutely described elsewhere.
SUPERHEATER:-
The problem of superheat, or axlheat as Dr.
1hurston neatly styled i t ,  is considerably older than the tur­
bine problem. The f i r s t  recorded practica l instance was in 
18 2 8  when Gregor a Cornish engi neer, bu ilt flues around the 
steam pipes and cylinder o f his pumping engine ana thereby 
raised the duty more than 50 per cent. Considerable work was 
done with i t  on the continent until the development of the 
Corliss valve gear, when i t  was dropped until about 1885, when 
i t  was again taken up and has been steadily advancing, xt 
was found that the presence o f moisture in the steam when used 
at hign v e lo c it ie s  in turbines caused excessive blade fr ic t io n  
losses. This fact has brought the superheater into greater 
prominence although superheat probably increases the economy
of a steam engine to a greater extent that that of a tur­
bine.
There are two types o f superh.ea.ters, the separ- 
a^ely fired  type, a.nd those in which the superheating coils  a,re 
placed in one of the back passes o f the boiler. One of the 
pioneers in this work is  Mr. E. 
superheater used in this test.
H. Foster the designer o f the
Puroose of Thesis
The purpose o f this thesis was to determine 
the steam economy of the Kerr Turbine operating with super­
heated steam at atmospheric exhaust pressure. The principal 
results to he determined were the steam consumption per brake 
horse pow er hour and the e ff ic ien cy  under various loads and 
degrees of superheat. I t  was o r ig in a lly  planned to run under 
d if fe ren t b o ile r  pressures but this was impossible with the 
type o f governor used as fo r  a given load the governor th rott­
led down to a given pressure, other conditions being kept 
constant.
Introductory Remarks On The Test
Some d i f f ic u l t y  was experienced in keeping the 
superheat constant especially at low values. This was pro­
bably due mainly to the inexperience o f the operator of the 
superheater. At the higher superheats some trouble was ex­
perienced with the packings blowing out of the gate valves 
which controlled the steam supply. The metallic packings, 
(shown in Rig. z e . ) at glands and from one stage to another 
w ere inclined to stick to the shaft and rotate with i t .  This 
caused considerable noise and vibration.
This vibration and the heating of the bearings 
was probably due to the fact that the turbine was new and the 
bearings were not worn to a good surface. A fter several days 
run the vibration had almost en tire ly  ceased.
i .
Description and Arrangement of Apparatus 
TURBINE:-
60 B. H. P. Kerr Steam Turbine 
General specifications of turbine page 
General construction page 
and some of deta ils  page 
Applications of small turbine units page 
Complete piping arrangement page 2<5.
Arrangement for obtaining temperature and 
pressure in each stage page 2 6 .
SUPERHEATER: -
Roster superheater capable of furnishing 4500 
pounds of steam te r hour at a pressure of 
150 pounds per square inch and superheated 
to 200° Fahrenheit.
CONDENSER:-
Wheeler surface condenser, 60 H. P. capacity.
Shown in background o f photograph on page 
/ q. Weighing tank page / Q ,
PHONY BRAKE:-
Arrangement of brake page I Q ,  1 9 , 2 0 .
Radius of brake arm 2 feet and 6 inches.
G.A0ES, THERMOMETERS, ETC.
Arrangement well shown on pages J 9  »
and .
7Provision was made to obtain the quality of 
steam at the exhaust,"but as there was superheat at a l l  loads 
in the exhaust this was not necessary. I t  was at f i r s t  
feared that there would he d i f f i c u l t y  in obtaining the speed 
with an ordinary speed counter, but by taking the speed for a 
fu l l  minute i t  is  thought that there was very l i t t l e  error.
As before mentioned i t  was afterward found that the thermom­
eter cups did not project far enough into the turbine casing. 
The entering temperature and pressure were obtained from the 
pipe leading from the governor to the bowl a.nd are designated 
as temnereture and pressure back of governor.
The cooling water for the condenser was pumped 
from S ilver  Creek. The heat generated by the brake fr ic t io n  
was absorbed by flowing water.
Manner of Conducting Test
To successfully conduct the test and take all- 
the desired readings, i t  was necessary to have three observ­
ers, besides the superheater operator, who took the superheat- 
er observations. Preceding each test the turbine was run 
fo r  at least 15 minutes to bring a l l  parts of the turbine to a 
constant temperature. For each test the scales were set at 
the proper balance and kept adjusted by means of the brake.
The following readings were taken every five
minutes.
General P.eedings
1 Outside temperature
2. Inside temperature 
Turbine
3. Pressure hack of governor
4. Pressure in 1st stage
5. "Pressure in 2nd stage
6. Pressure in 3rd stage
7. Pressure in 4th stage
8. "Pressure in 5th stage
9. Pressure in 6th stage
10. Temperature hack of governor
11. Temperature in 1st stage
12. Temperature in 2nd stage
13. Temperature in 3rd stage
14. Temp erature in 4th stage
15. Temperature in 5th stage
16. T emp e ra tu re in 6th stage
•2>rH Load on scales
18. Revolutions per minute
Condenser
19. Weight of condensed steam
20. Temperature of cooling water entering
21. Temperature of cooling water leaving
22. Pressure in condenser
Superheater
23. Pressure o f entering steam
24. Temperature of leaving steam
25. Pressure of leaving steam
9CONDENSED TURBINE SPECIFICATIONS
1.
2 .
3.
4.
5.
6. 
7. 
8*
9.
1 0 .
Name . .........................................  Kerr Steam Turbine
Manufacturers .Kerr Turbine Co., W e lls v i l le ,  N. Y.
Type.................................................... Six stage impulse
Rating . . 6 0  B.H.P.at 150# pressure noncondensing
K. P, .......................................................................  3600
Kind of governor.. . .
Eloor space ...............
Head room . . . . . .
Peripheral ve loc ity  of 
Nozzle d is tr ibu tion :- 
1st stage - - 6
2nd stage - - 10
3rd stage - - 14
4th stage - - 20
5th stage - - 24
6th stage - - 20
Centrifugal throttling  type
.............................. 6’ x 2 '-6"
.................................................... ........  2 * -  8 "
rotor. . 280 f t .  per second
nozzles - Exit diam. = .252" 
nozzles- Exit diam. a .236" 
nozzles- Exit diam. = .240" 
nozzles- Exit diam. = .242" 
nozzles- Exit diam. = .267" 
nozzles- Exit diam. = .353"
10
Method of Calcul a t ing Results 
BRAKE HORSE POWER:-
2 x r x v/ x n
B. H. P. s - -- — --------— - where
35000
r * length o f "brake arm in feet 
w = load registered on scale "beam 
n * revolutions rter minute o f turhine
Water Rate per Brake Horse Power per Hour
Took the to ta l amount of steam flowing per 
hour in pounds and divided i t  "by the "brake horse power which 
gives the water rate.
CALCULATTOP OP EEPICIENCI1S
N^  «  Potentia l e ffic iency
Thermal e ffic iency  "based on B. H. ?.
N3 = Thermal e ff ic iency  "based on heat drop through turbine 
%  * B. T. U. per lb. o f steam at state back of governor 
Ho = B. T. U. per lb. o f steam at state which would have 
been reached, by adiabatic expansion to actual 
exhaust pressure, or without fr ic t ion .
H3 s B. T. U. per lb. o f steam at state actually exhausted 
S z Steam consumed per B. H. P. hour 
1 B. H. "D. hour - 2545 B. T. U.
2545 2545
N- N2 N3 r
H X “  H 3
(III - H2)s  ~ s x Hi ~ ' H1
Sample calculation for  Test No. 1 - T ria l No. 1.
n.
The heat value of the steam, was obtained, from a M ollier
chart which used .48 as the spec ific  heat o f steam.
Pressure back o f governor - 75.4# Abs.
Temperature back o f governor - 474° P.
Temperature o f exhaust steam - 324° 3?.
Pressure o f exhaust steam - 14.7# Abs.
E 1  z 1255 H2 z 1118 H3 r 1201 S * 56.6
2545 2545
N , ............ ..................... - .328 N2 = ...... ...........~  = .0358
1 ” (1255 - 1118)56.6 56.6 x 1255
1255 - 1220
N3 -------- -------- ------ - .0278
1255
Discussion of Results and Conclusions
One very peculiar result which, has not been 
accounted for is  that the thermal e ffic ien cy  based on brake 
horse power output is  greater than the thermal e ffic ien cy  based 
on the heat drop in a l l  tests except the quarter load tests. 
This is  equivalent to saying that the actual work obtained 
from the turbine as determined by brake horse power is  great­
er than the loss o f energy o f the steam while passing through 
the turbine. Assuming that a l l  the observations are correct, 
we 3,re obtaining more work from our steam that the . present 
theories account for.
The e ffe c t  o f a change of in i t ia l  pressure upon 
the pressure in the follow ing sta.ges is  very w ell shown on the
graphical logs pp. to .
The curves on pp. /£ and J 7  are plotted from 
the summary o f data given on p. . In a l l  ca.ses tne brake 
horse power is  used as abscissa and the water ra,te per orake 
horse power, poten tia l e ffic ien cy , degrees o f superheat at 
superheater, and thermal effic iency, based on bra.ke horse
power output as ordi nates.
A study o f these curves c lea rly  shows that an
increase o f superheat lowers the steam consumption and in­
creases the thermal and poten tia l e ffic ien c ie s .
The economy in steam consumption due to an in ­
crease in superheat is  more c lea rly  shown by the curves on 
page I S  .
As we were not able to obtain any record of 
other tests o f such small units and running under saturated 
steam and at atmospheric pressure in exhaust we can only 
compare our results with the results o f test number 8 which 
was a h a lf load test with very low superheat, or p ractica lly  
dry saturated steam. Running with a load o f 3b H. P. with 
saturated steam, a water rate o f 45.3# per horse power hour 
was obtained as w il l  be seen on the summary sheet page .
At the same load the water rate is  40.8# fo r  157° of super­
heat and 41.6# fo r  81° of superheat. A gain of 4.5# due to 
157° o f superheat and 3.7# due to 81° o f superheat.
Prom these resu lts, we conclude that i t  would 
not be economical to operate th is turbine with a superheater 
unless the large amount of energy in the exhaust which went 
to waste could, be u tilized  in heating or running a low pres­
sure turbine.
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Construction Details.
NOZZLES.— T h e nozzles a re  m ach ined  from  ste e l and screw e d  into a steel 
nozzle body w h ich  is  se t a ccu ra te ly  in p lace  and r ive ted  into the d iap hragm  
castin g .
BUCKETS.— T h e b u ck ets  a re  drop fo rged  from  stee l o f th e b e st q u ality  ob­
ta in a b le  fo r  th e purpose.
BUCKET W H E E L AND NOZZLES.
ROTOR.— T h e  sp in d le  o r ro tor o f the K e r r  S team  T u rb in e  is  m ad e up o f a  
s te e l sh a ft  upon w h ich a re  m ounted th e b u ck et w h eels , th e num ber o f w h ich  
dep end s upon th e ir  ow n d iam eter, th e ran g e  o f s team  p re ssu re  u nd er w hich 
th e tu rb in e  is  to  operate , and th e num ber o f revo lu tio n s per m inute o f the 
d rive n  m ach ine. T he b u ck et w h ee ls  a re  m ach ined  from  the b e st qua 1 o 
flange s te e l and  a re  slo tted  to re ce iv e  th e b u ck ets  w h ich  a re  secu red  in  p lace  
by dove-tail s lo ts  into  w h ich  th e sh an k s  o f the b u ck ets  a re  in serted  and riveted .
GOVERNOR.— T h e go vern or, w h ich  is  o f th e c e n trifu g a l typ e , is m ounted on 
th e end o f th e sh a ft  and ro tate  w ith  it.
To secu re  pro p er stren g th  and ex a ct b alan ce the p a rts  o f th e govern or are  
m ach ined  from  solid  steel.
M ovem en t o f th e go vern o r w e igh ts , w h ich  a re  of sem i-an nular section , is e f­
fe c te d  b y  k n ife  edge and ro llin g  con tacts. T h is  secu res the g re a te st  p ossib le  
freed om  o f m o vem ent w ithout the n e ce ss ity  o f lubrication .
T h e d eg ree  o f c lo sen ess  of regu latio n  is  m ade to su it th e req u irem en ts o f the 
d riven  m achine.
STEAM END DETAILS.
.'•t
F/g. /,
„ r~ / o/

n5one Applications of Small Turbine .
KERR STEAM TURBINE direct connected to 3 stage Worthington Turbine 
Pump— 200 Gallons per minute— 360 Foot Head 2400 R. P. M.
KERR STEAM TURBINE
Direct Connected to 30 K. W. Burke Direct Current Generator 110 Volts—
3000 R. P. M.
14
Sohe Applications of Shall Turbine Units.
KERR-STURTEVANT GAS BLOWER.
30 H. P. Kerr Steam Turbine Coupled to No. 6 Sturtevant Blower— Capacity 
6260 cu. ft. of air per minute— Blast Pressure 21 inches of water 
2850 R. P. M.
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l 1 : io 3 -4-00 1 10' 1 1 (0 1 1 1 b 5 4-1 24.3 12.7 5  t O O 3 47 5 8 4 518 4  1 0 4 3 7 277 3  1 O 3 4 8 3 4 3 Slo.S 7 b . 5 20 2 37 1 1 3 77 1 44 3 4 b 4 1 (8 (3 1 O O O 21 43.6
2. i: is- 3S S O 115- 1 1 3 1 12.5 tb 4 2 2 5 13.1 5.8 o ' O 3 4 5 5 7  b 512 4  0 | 4 3 4 2 7 1 3 02 3 4 0 3 4 5 S I 1 7 z o Z-S 1 1 b 7 81 1-4 5 2 4 5 b 1 l 8 133 144 \1 2 0 31.7 21 4 5  6
3 \:zo 31 60 / 20 — U-8 115 t7 4 2 5 25.4 13.5 5 -. a O O 3 4 8 5 7 0 513 57 0 4 3 0 3 0 0 3  06 3 ^ -7 3 4 3 S I 7 8 2  1 Z 4 2 1 bb 17 14 1 Z2> bZ l 1 7 13 1 127 1524 31.5 21 48.3
4 i : z s 35 80 117 lib 1 14 t7 4 2 2 5 13-2 5 .8 O O 3 4 7 5 7 2 5\3 37 3 4 3 2 2 7  1 3  0 4 3 4 b 3  4 2 S I 78 z  1 Z 4  5 1 b b 80 14-3 2 4 58 1 1 b ( 30 140 1 lo& 0 3b.6 27 4 5 7
3- 1 '.30 3 4 4 0 1 1 6 114- 1 IO l_.b5- 4 o 2 4 1Z.8 5 .b O O 3 4  b 5 8 6 5 1 2 3 6b 4 Z 8 2 7 2 3  03 3 4  b 3 4 2 S I 70 2 1 Z 4 Z 1 b 8 I S 142 27 S'! 1 1 b 13 O 148 111 6 40.2 27 44.2
(o i : 3 s <340 115 113 1 IO' b4.5 4 0 Z 4 IZ.8 5 .5 O O 3 4 5 b o o 51 2 3 7 3 4 2  7 Z 7 0 3 0 5 3-4 5 3 4 4 51 11 ZO Z 5 5 1 b 6 8Z 14 1 Z.5 S I 115 1 3 Z 13 0 ISbO 34.7 27 4 4 7
1 j : 4 o 3-4-60 1 16" 1 1 3 1 IO 65 4r.fi Z 4 2 / 2.7 5 b O O 3 4 5 5 7 2 Silo 3 6 7 4 3 3 3 0 2 3 0 4 3 4 7 3 4 3 51 11 20 247 IbZ I B 147 37 58 It ! (3 1 I3Z IS 84 3S.4 27 4 4  7
S 1 : 4 5 37 8 0 115 113 1 1 1 h5 4 0 24  3 12.7 5 5 O O 3 4 5 b 00 514 3 8 7 4 2 7 27  l 3 0 0 3 4  b 3 4 4 5 L 5 11 2 0.5 Z S S 1 b 7 1 b 143 2b 5 4 1 1 b 13Z 134 1 bo8 33. 1 27 48.5
7 i : s o 33  00 1 13 1 1 1 103 6 1 37 23 12 5 O O 3 4 4 5 7  0 51b 377 4 3 b Z 7 Z 2 7  6 3 4 5 3 4 4 S I 77 20 2 4  b U  b 07 151 28 5 4 1 2-8 1 32 134 lbo8 38.0 27 42.3
IO i ,’6 -5 - 3 0 60 1 o s 1 04 7 7 S8 37 21.5 1 1 4 .7 O O 3 4 0 5 8 b 513 377 4 3 4 Z  7 3 2 7 J 3 4  b 357 51 7b 17 2 4 b n  b 1 Z 151 33 4 7 (27 (37 IZS ISOO 38.Z 27 37-3
11 2 .1 0 0 Z 1 0 0 lot 1 05 1 03 bl 3 7.5 22.4 11.8 4.7 O 0 3 4  l b oo S I  2 3  e>i 4 Z 3 Z 8 5 2 7 4 3 4  (0 57 74 17 Z 5 7 112- 73 14o Z3 50 127 134 123 147 b 37.7 21 37 Z THER.M AC E.PFICIE.NCY
12 2 : 0 5 - 3-4oo 108 107 1 o s 3 8 23 12 5* O O 3 4 2 5 8 8 5 1 4 37  1 4  27 2 7 1 3  07 3 4 5 3 4 7 5b.5 14.5 20 2 4 b 113 83 145 Z7 b 3 1 29 135 130 ISbO 35 8 21 43  6 -vi^ - o s s o
13 z :  10 3 -4 0 0 11 0 l 08 103 b l 37.5 22.5 M-5- 5 O O 3 4 2 5 0 8 51 2 37  2 4 3 2 Z 7 3 3 0 7 3 4 4 3 4 7 5 7 7b 1 7 2 4 b l i b 8 4 (4 8 3 1 bo 1 27 135 130 ISbo 35.8 27 4 3 6 = .0 4  5  7
TOTAL. -4-4530 14 I S I4SI 1407 827 51b .5 3o8. b 162.4 7 o O O 4477 747 4 bb77 5 0 8 7 57,04 3810 37 2 8 4477 4 48 1 7375 \ 0 00 Zb 1.5 321 7 Z Z I2 (OS7 (5 8 b 7 4 4 I5 Z 4 I7 Z5 (5 77 (7 Ib4 4  3 7  1 3 5  1 571.5
------------ ---------------------
AVERAGE 343 0 11 3 112. 1 OS b4 4 o 24 12.5 5  3 O O 3 4 4 5 7 2 5 13 37 / 4 3  1 Z73 302. 3 4 b 3 4 5 3 7 77 ZO 2 4 8 (70 81 ( 4 5 Z 8 5 7 l 17 (3 3 133 |S7b v3 b.5 27 4 3 -0 4 o Z
~ r r . \ n 0 ^
1 2 : 1 0 32 0 0 1 IO 1 08 | 03 b 1 37.5 2 2 .5 115 | 5 O O 3 4 2 3 8 6 5 1 2 3 7  2 4 3 Z Z 7 3 3 0 2 3 4 4 3 4 7 57 1 Io 17 2 4 4 1 7 b 8 4 148 3 1 bo 1 1 7 1 3 5 130 (5bo 3 8 27 4 U
Z 2 :15- 2 8 00 1 0 7 1 0 5 I 0 2 <oO 37 22 114 4.7 O 0 3 4  1 (0 O 2 5 o  S 5 7 2 4 3 b 27 *7 3  1 5 3 4 5 3 5 0 5 4 5 11 Zo.S 2 b 1 ( 1 3 8 5 153 3 7 13 1 l 8 1 3 6 12 5 1500 4 1 6 27 36
3 z : 30 3 4 4 0 1 OS 1 04- 1 0 1 57 37 2 2 _ 112 4 .7 O 0 3 4 0 5 7 2 5 o  7 3 7  2 4 3 b 3 0 3 3 l b 3 4  b 3 51 5 1 5 11 17.5 Z  s z 1 4 4 8 b 1 5 3 41 74 1 1 7 1 37 127 1524 34.-5- 27 4 4  Z
4 2 : 33- 3 07 0 11 0 I 0 8 1 0 t b3 38 23.7 J 2 2 5  2 O 0 3 4 2 5 7 0 4 8 2 3 7 4 4 3 b Z 7 b 3 07 3 4  8 3 51 57 11 20 2 4  8 11 1 8 4 I 5 Z 3 1 b5 1 z  1 1 37 127 1524 38.1 21 37.4
5 z . 4 0 37 0 0 111 1 1 O 1 07 63 38 2 4 1Z.4 5  3 0 0 3 4 4 5 7  b 4 8 7 4  0 2 4 3 4 2*76 S O  8 3 4  8 3 4 7 5 7 71.5 2 0.5 Z S 2 14 1 8 2 16-0 33 G4 1 21 135 133 1576 33.5 27 47.5
b 2 : 4 5 3 6 0 0 l ib 1 14- 1 14 b b 4 2 Z 5 __13- b 5 8 0 0 3 4 b 5 7 0 4  87 3 8 2 4 3 2 Z 77 3  0 4 3 4  7 3 4 4 S I 18 21 2 4 4 144 7 0 ( 4 3 3 2 58 1 I 7 132 137 1644 34.6 27 47. Z
7 z . s o 3 t o o IZI 1 17 115 b l .5 4 2 2S.g 13.7 5  8 0 0 3 4  7 57 2 4 7 3 3 7 7 4 3 2 5 0 5 ,3 0 8 3 4 b 3 4  1 S I 76 2 1 Z 4 3 143 6 4 1 43 3 8 bZ l ( b 127 134 1608 34.8 27 4 b ,2
8 z \ s s 3SZO i z s 123 115 b l 421 .. 25.2 13.5 5 .8 0 0 351 bo  2 4 7  7 37 b 4 3 2 3 o  0 3 o 6 3 4 5 3 4  0 S I 18 21 2 4 3 14b 63 143 3 3 bo 1 l 5 128 137 1644 36.3 27 45. Z
7 2  :5o 3!oOO IZ I 117 _ 1 1 1.5 (oS _ 41.5 Z4-8 13 5 6 0 0 3 4 7 b o b 5 0 4 3 8 2 4 3  b 3 o o 3  1 3 3 4  5 3 4  1 S I 11.s 20.5 251 1 5 2 7 1 147 3 3 bl 1 15 127 145 1140 37.7 27 46.Z
10 2  : s 5 34-00 1 z o LL5_^ 1 12 <ol 4 2 2 5 i z .t 5 5 0 0 3 4 8 5 7 0 5 0 8 3 7 4 4 3 7 2 7 4 3  1 0 3 4 3 3 4  Z 57 1 (o 17 Z 5 7 1 b 0 81 148 2  7 64 1 l 3 130 130 1560 35.7 27 43.6
11 3 : 0 0 3 3 3 0 120 -.1.1.8 1 1 1 6 5 4J 24.4 J 3 5 b  „ 0 0 3 4 0 5 8 b S o b 3 7 7 4 3 b 3 o o 3 l & 3 4 7 3 4 4 51.5 78 2 0.5 Z 4 Z 1 43 t b 148 3 5 12 1 » 1 132 133 157 6 35. Z 27 45.3
12. 3 : o s 3 2 0 0 1 I S 1 14- 1 |Q 15 4 0 2 4 2 12.7 5  5 0 0 3 4 b 57  2 So *2 4  07 4 3 b 2 7  b 3 1 5 34ST 3 4 4 5 7 5 78 2 0 .5 2 38 1 b Z 7b 150 3 1 b7 1 15 132 132. 1584 38.5. 27 4J. 1 -24 T.0 5  60
13 3  ■. 10 3 4 0 0 1 1 3 1 1 1 10b b 2 30.5 2 3 2 11-8 v5.5 0 0 3 4 4 5 7 b 50  2 4 -0 3 4 3  b 3 o o 3  l b 3 4  3 v34 5 5 8 77 2 1 Z 4 b 157 7 4 152 3 b 12 1(3 \2>3 133 157 b 36.6 27 43.6 -mL  - .0 4  1 6
T O T A L 4-4 loo 14-7-4 1471 142 2 830.5 51 6-5 3i 1.5- >63.2. 70.4 0 0 4 4 7  0 7 7 2-2. t 4 7 b S o l o 5 b 5  t 3 8 8 3 4 0 4 0 4 4 7  Z 4 4 8 7 7 4 3 1 0 0 7 2 .4 4 3 2 2 3 Z 0 5 4 1 0 2  b 1730 4 3 6 8  bo |5(7 (73 l 1123 20 Gib 475.7 351 5Gb T
AVERAGE |337 0 1 IvS 1(3 1 07 b 4 4 o Z 4 12.5 5 3 0 0 3 4 8 5 7 5 5 o © 37 1 4 3 5 27  7 3  » 1 3 4 b 3 4 5 5 7  z 77.5 Z o 2 4 8 158 7 7 147 3 4 bb 1 1 b 133 132 (5 7 o 36. b 27 4 3 .  b .34 8
*
”  ' ' . 
T E S T  N fi -4- T R I A L .  N e 1
•DATE - A ? f ^ L  Z 2 , \ 1 O l-
T E S T  B E & A N -  ZI’o o P M .  E N D E D - 4 . ' ^  T  W.
D U R A T I O N  — 2. H O U R 5  - 5 M  I N U T t r S .
D A T A  a n d LOG S H E . L T 5
T E S T  o f  K E R R  T U R B I N E  w i t h  5 U P E R H E A T E  D  S T E A M
CO ND UC T ED  BY PRE.SENTET> FOR
H N J O N E S  T r UNDERGRADUATE T H E S I S
E .c .T h o m p s o n  J u n e  1 ,1901.
O B J E C T  op T E S T  -  1“°
R A T E .  U N O e  
D l T l O M ^ >  G i * 
G E N E R A L -  C O N D l T |  
I N I T I A L  P RESSURE
d e t e r m i n e . W a t e r .
G e n e r a l  C o m  -  
V E N .
O N S : — L O A D  -  F u l l
-  144  s u p e r h e a t - \ ^ 6
0
z
LJ
I
h
Z
(L
PRESSURES ' T E M P E R A T U R E S  | DEGREE:i> of S U P E R H E A T FLOW S T E A M
LO
A
D
O
N
S
C
A
LE
S
B
.H
.R u:u.
\J
*1'
R E M A R K SSUPERHEATERj t u r b i n e CON- SUPERHEATER TURB1 NE COOLIKIG WATER SUPER-1 AFTER l*T
STAGE
Z“° l3»» 4™ 5™
STAGE
4™
STAGE
PER 
5 niN.
1
PCn
h o u r
PER 
H.P. Hr.cr ENT- LEAV- AFTERGOV-
J*T
STAGE
2NO
STAGE
3"°
STAGE
14™
5TAGE> stage STAGE
DEN­
SER. ENT- LEAV-
AFTER
GOV-
|*T
STAGE
2N*
STAGE.
3"'
STAGE
4™
STAGE
5™
5TAGE
4th
stage ENT- i LEAV- DIFE HEATER GOV- STAGE STAGE STAGE
l z : oo 3 40 0 143 144 1 4 2 78 5 o 30. 2 14,7 7.7 O o 342 5 8 8 5  14 4 2  l 4 3 3 3 04 3  1 o 3  2 5 3  2 3 44 1 oq 4 -5 224 | s z 99 1 3 5 3 2 5 6 9 2 1 1 1 o o O 3 Co ,58 .2
z 2 : 05- 2 9 t o 143 1 4 4 141 78 4 8 3o. 1 1 4.8 7.7 o  * o 3 4 2 5 8 2 5 1 5 4  24 4 3 8 3 09 3 13 3 3 0 3 3  1 49- 1 o 9 4 5 2 2 0 1 5 4 I OZ. 1 4  Z 3 5 4 1 97 1 09 1 4o 1 9ZO 3 8 34 5 0 .4
3 2.10 3 300 143 143 L43 80 51 3 1 2 17.3 7.9 o o 3 4 2 5 4 2 5 0 8 4 2 0 4 3 5 3 0 4 3 1 1 3 3 3 3 3 1 4 4 104 4 2 ZOO 14-4 94 1 3 4 3 o 57 1 oo 109 |58 1 894 33.5 3 4 5  4 .5
4 z : is 3 t o o / <5 O 1 5 0 149 8 1.5 5 2 32.4 18 8.3 o o 3 4,5 5 7 o 4 9 8 4  18 4 2 8 3 04 3 12 3 3  l 3 2 5 44 1 o7 4 3 2 05 133 9 0 1 Z 8 _ 29 5 5 94 1 1 3 146 Zo I 4 02.7 34 41.4
*5 z :  20 3 3 0 0 147 146 147 81 51.5 31.6 178 8-0 o o 3 4 4 5 4 8 4 9 9 4  I 7 4 2 5 3 o<5 3 ) 2 3 2 7 3 2 3 44 107 4 3 2 0 4 135 9 2 1 Z 4 3 1 5 6 9 Z 1 1 1 193 231 4 40.9 34 5 4 .5
4 2.23- 3 l o o I4C 145 142 7 8 4 9 30.2 n o 7 6 o p 34  3 5 8 0 5 o  l 4 1 8 4  Z 4 3  0 5 3 i o 3 2 9 3 2 4 44 t 08 4 4 2 1 7 1 39 94 129 3 1 5 4 9b 1 12 145 1140 02.8 34 5 3 .  1
I 2!3o 3 5o o 1 49 | 5 0 |48 8 / 5 2 3 2 18 8.1 o o 3  4 5 5 4 0 5 0 2 4  15 4 2 4 5  03 3 1 2 3 29 3 2 2 44 94 3 2 1 9 5 1 37 90 1 Z 4 25 5 4 94 11 O 17 8 2134 35.4 34 4 o.o
S 2.35T 3 5 o o 144 141 145 79 5 3 3 / 18 7.9 o o 3 4 4 5  44 4  94 4  0 5 4 2 7 3 0 5 3 l o 3 25 3  1 4 94 v3 2 Z o o \31 __8 2 124 29 5 4 90 1 0 4 lb  5 19 80 33 34 40 ,0
q z :4o 3 5 o o 14b 141 145 79 5 0 3 I 17.1 7-9 o o 3 4 4 5 8 2 4 9 8 4  0 7 4 Z 2 3 0 5 304 3 2 4 3 1 8 44 97 0 3 z  i a 1 35 8 4 124 29 52 89 1 o 4 |S9 1 9 06 31.8 34 40, 0
to 2.45- 3 2 5 0 141 148 1 4 8 e>i 5  1.5 3 2 17.4, 8-1 o o 3 b 4 5 4 0 5 o 4 4  1 8 4 2 4 3 0 2 307 3 2 4 3ZO 44 94 3 2 1 9b 1 39 9 3 l 27 25 5 3 9 1 1 08 I 4b 199 2 35.7 34 55.7
11 Z '.SO 34  50 J45- 144 143 78.5 51 3 I 11 7 8 o o 3 4 4 5 4 2 4 9  7 4 1 7 4 2 5 3 o5 307 3 2 5 3 2 4 44 9 5 3 1 198 135 k 9 5 1 2 4 79 5 3 92 1 1 2 144- 19 4 8 33.3 34 59-  1 THERMAL £ f F1QENCY:~
IZ Z'.SS 325-0 14-5 145 142 78 4 9 30.2 J t .6 7.7 o o 3  43 5 8 0 5  0 4 4 1 7 4 Z 5 3 0 4 3 1 o 327 3 2 2 44 97 3 3 , 217 1 4 2 9 5 174 32 5 8 . 94 l 1 O Ibo I9ZO 34.5 34 5517 _  Zki-u =:.P g.80
13 3 \oo 3 3o o 144 144 142 78 5 0 3 0.5 ^ n 7.6 o o 3 4 4 5 4 0 4 9 4 4  19 4 2  7 3 0 4 310 3 2 9 3 2 4 44 97 3 3 194 132 1 91 l 29 32 5 4 94 1 1 z 145 1980 0 5 34 5 4 . 5 V:* -  • 0 4 1  4
TOTAL, 43410 iqoo |9oo 1877 1 °3 | 458 403.8 225.1 )02.7 o o 4 7 2 4 7418 45 Z 8 5 4  13 554  3 39 7 2. 4 0 3 0 4 Z 4 0 4 2  03 832 1320 4 8 0 2 4 9 2 18 l 1 1 2 14 1480 3  89 7 27 1219 1421 1961 23172 4/4.8 478 743 .5 L ”
AVEJ
*1
RAGE 334o 144. |44 144 79.3 50.7 3/. I 11.3 7-9 o o 343 57 O 5 02 417 4Z.8 304 3 1 o 3 2 8 3 2 3 44 1 0| 3 7 2 07 1 39 9 4 1 29 3 0 5 4 9 4 1 IO 145 I960 34-4 34 57 .2 .088
r X \ A L  N °  2_
1 3 : o s 3420 1 4 5 144 1 4 5 79.5 51 3 M 17.4 7 9 o o 3 4 4 5 9  0 4 8 S 4 1 7 4 2 2 3 OZ 3 og 3 2 8 3  Zo 4 4 98 3 4 204 1 2 5 9 4 123 Z 4 5 4 93 1 08 147 Zo o 4 34.2 34 58 ,4
Z 3 .10 3Zoo 144 145 78 4 9 So 17 7.8 o o 3 4 3 5 7 4 4 9 o 417 4 Z 4 3 O 4 3 » O 3 2 7 3 2  1 44 99 3 5 21 1 1 2 8 9 5 1*7 k 32~ 5 4 9 4 1 o9 1 43 1954 35.7 34 *54.8
3 3 : is- 34 7 0 145 1 4  L 1 4 4 7 9 5 o 3 1 17. 1 7 8 o o J t 4 5 7 4 4 9 3 419 4 2 4 3 0 2 3 o 9 5 Z 5 3 2 2 44 98 3 4 210 1 30 94 1Z8 Z 4 5 5 9 2 ) \ O 142 1 9 44 32.7 34 5 9 , 4
4 3 :z o 35TIS- 144 143 142 78 5 o 30.4 . 14,-3 7.8 o o 3  4 2 5  4-9- 4 5 6 4 Z O 4 2 4 3  o 4 3 09 3 2 7 <3Z 3 44 98 3 4 2 0 2 1 Z4 98 l Z 8 3 0 57 9 4  i \ \ 1 )bZ 1944 3Z.3 34 40, Z
5 3 ' . z s 3240 143- 144 1 43 78 .5 4 9 3 1 17 7.9 o o 3 4 4 5 7 4 4 8 0 4 1 7 4 Z 4 *3 0 4 3 13 3 2 9 3 2  1 44 98 0 4 2 1 o 1 1 8 . 95 131. 30 59 9 4 1 o9 1 43 1954 0 5 34 0 5 .6
4 3 :3o 3 1 75" 1 44 144 143 73 5 0 30.5 1 7 7 8 o o 3  4 4 5 9  O 4 9 2 4 1 9 4 Z 4 3  0 5 3  I o 3 Z 7 3 2 2 4 4 99 3 5 22b 130 97 1 Z8 3 1 5 4 1 1 O 1 4b 1 9 9 Z 0 4 7 34 5 4 - 4
7 3 :3-5* 3 4 o  o 145" 145 143 8 1 5 4 9 3 2  2 _ 17 7 5 o o 3 4 3 5 9  o 5 o Z 421 4 3 3 30  4 3 1 1 0 Z 9 3 2 4 44 1 oo 3 4 227 140 94 \ 3 4 29 57 94 111 14/ 1932 33.2 3 4 5 6 . 2
e> 3 4 0 3 3 o o 145 144 14 1 7 6 4 9 3 0 .4 14.& 7 6 o o 3 4 2 5 7 4 5 0 4 4 Z 7 4 3 8 3 o  9 3 I 4 3 3 5 3 2  9 44 1 oo 34 2 14 143 ^  95 \4| 3 5 44 \ 0 2 1 13 1 4 1 I93Z 04-2 34 5 4 . 5
4 3:45- 3 4 o o 147 148 1 47 S I 51 3 2 __178 01 o o 3 4 4 5 8 8 5 0 4 4 Z 5 4 3 7 3 1 1 3 ) 7 3 3 7 0 3 0 45 1 02 37 2 2 4 140 \ oo 138 3 4 43 102 1 t 8 1 47 Zoo 35 34 5 & 2
IO 3 - So 343 0 1 4 4 147 1 4  4 8 0 51 3 1-4 n - t 81 ^ o o 3 4 4 58-9- 5 0 4 4 2 5 4 3 4 3 0 5 3 15 3 3 8 3 3 0 45 102 37 z z o 14-0 1 o 1 137 29 41 1 03 1 1 8 141 19 32 32.5 34 *59.4
II 3: 3v5" 3 37 0 148 1 4 8 147 8 0 51.5 3 / 17.4 8.o o o 3 4 4 5 8 4 5 0 4 4 2 4 4 6 4 3 o l 319 3 3 7 3 3  l 4 5 102 37 2 2 2 140 102 137 31 4-5 I 0 2 1 1 9 l 4 1 1932 3 2 .4> 34 5 9 .4 TV,  ^.©4 O 5
12. -4-: o o 3 2 00 14-4 14-7 / 4 5 8 0 51 3 /• 4 17.4 &.o o O 3 4 4 5 9 4 T O C 4 2 5 4 3 4 3  0 2. 3 1 4 3 3 4 3 3  0 4 5 1 03 38 2 30 143 1 o 1 137 24 4 2 1 o 1 1 I 8 1 44 19 b8 3 59 34 *54. 8 ______ - 0 4 5 ^
13 4  :03 3 t o o 1 3 1 1 3 1 1 30 7 0 4 5 27 15 4 .5 o o 3 5 4 5 9  2 5 n s 4 3 0 4 4  ) 3  1 2 3 2 4 3 3  7 3 4 0 45 1 oo 3 5 2 3 4 157 1 1 14 148 4 2 1 4 1 0 9 1 28 155 1840 30.2 34 4 1.4
TO"TAL 437 90 1665 1885 1 858 IOZ3 447 399.8 221 1 o | o o •47 18 7554 4 4 4 8 64  8 6 5405T 3977 407 9 4 3 1 4 4 2 4 3 837 1299 4 4 3 2 83 6 1140 1284 \135 4 0  1 1 8 5 127 4 1482 21 14- 25354 440.2 47 8 151.5“
AVERAGE 3310 145 145 143 787 49. e> 30.7 17.0 7.8 o O 3 4 3 581 4 9  9 4 Z 2 431 3 0 4 3 1 4 33  1 3 2 4 44 1 oo 0 4 216 134 99 134 31 bo 98 1 14- 1 43 1950 33.7 04 57.8 , 4 o o
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1 S : 35" 3720 l 3 1 13 1 43 3 2 1 8.5 1 o.5 5 2 O O 3 54 5 3 2 4 2 7 Z 89 276 2 5 4 2 34 226 225 5 5  7 8 23 176 l 17 _ 1 z 20 14 b 7 13 O 1 0 O 1 O 17.7
/
2 8 : 4 0 37 40 132 133 4 Z 3 2  |9 10.7 5- 2 O ‘ 0 357 5 2 4 4 3 0 3> o5 2 9 5 2 5 9 2 4 8 232 239 5 5  7 0 15 \67 I Z l 28 31 17 2 °  ^ 13 XI 9 0 j 1 0 80 bl IO 17 9
3 8 .4 5 3 7 0 0 1 2 2 1 23 42 3 2 .5  19 10.7 5 2 O 0 351 S o  0 4 2 8 32 6 5 1 0 2 6 0 2 59 241 249 5 4  68 14 149 M  9 1 4 9 52 18 3 l 2 2 £7 80 960 54.5 IO 17. 6
4- a  :c o 3 740 1 1 8 1 1 S 42 32 18.5 10.4 5 2 . 1 O O 3 4 8 4 9 2 4 2 0 3 3  0 3 o o ^ 2 6  / 2 52 256 2 57 5 4 70 1 6 144 M ! 5 3 4 4 21 2 4 37 4 5 e 7 9 746 53.Z IO 17.8
C e \ s s 3 4 40 1 1 5- 1 14 42 3 1.5 l 8.5 1 0.4 5 2. 1 O O 3 4 4 4  84 4  12 3 2 9 2 9 5 12 62 2 5 5 2 54 2 63 C 4 70 16 140 1 03 S3 3 7 22 27 3 5 C l 8 4 1 0 0 6 5 8 IO 17.4
6 7 : 0 0 34 60 1 1 1 1 1 1 42 3 13 18.3 10.2 5 2. 1 O O 3 4 4 4  80 597 32 7 3o  1 2 51 2 5 Z Z 57 266 C  4 7 1 17 l 3 b © 8 S  1 4 5 “ 17 24 38 5 4 79 9 4 8 54.5 ___ LP 174
1 9 : o c 3 130 I 03 - 1 06 42 32 16.8 10.5 5 2.1 O 0 3 4  1 4 4 8 3 9 4 32  2 3 0 2 2 5 5 2 5  1 2 60 266 C  4 69 15 127 0 5 4 5 4 4 15 Z3 4  1 5 4 8 3 996 C5.9 10 17 8
a 4 : to 3100 i n , 1 1 6 42.5 32. 1 1 9 10.8 C  1 2.1 O O 3 4 6 4  8 4 3 8 7 3 1 8 , 2 9 7 257 2 5 1 2 64 2 6 6 5 4 49 15 l 3 b 7 8 4: ] 39 15 23 ^ 4 5 5 4 8 4 1 0 0 8 S 3 10 176
9 9 : 1 5 343-0 131 13, 62 3 2 18.8 10.2 5“ 2. 1 O O 3 5 6 5 o  0 3 84 3 1 9 K 2 84 2 5 5 2 5 0 2 59 2 64 5 4 70 lb 144 7,5 4 2 Z 4 __ 15- 22 4 o 52 6 5 1 ozc^ 58.7 10 17.4
10 9 : z o 3 4 8 0 1 22 1 23 62 32 18.8 |0.2 5 2. 1 O O 3 5 0 4  9 0 3 87 3 2  0 297 2 5 5 2 50 260 2 63 5 4 69 !5 140 7 b 4 3 39 w 22 4 !  , 51 _ 6 4 1 0 0 8 57.6 10 I7.C
11 9.’25 36 10 1 2 1 121 6/ 3 1 1 8 l O 4 9 2 O O 3 4 3 C o o 39 0 3 2 2 29 6 2 5 5 2 50 259 2 64 5 4 70 lb 1 57 £2 4 5 4 0 IS 22 4 0 52 81 9 7 2 56.5 10 172. THE.R.MAL EFF \ Cl E.NCY.-
|Z 9 .’30 36/3" 1 1 O l 09 6o.5 3 1 | 8 1 0 4-9 2 O O 3 4 4 4 9  4 h3 9 7 3 17 2 9 2 2 5 4 24  4 258 2 64 5 5 73 , 18 |5Z 90 4 0 3 b 14 18 <39 52 7 9 _ 9 46 551 1 0 17.2 ^  = -0311
13 9 : 35 3420 1 1 O 1 i 1 61 31 18 IO T 2 O O . 3 4 3 4 9  2 j 3 9 6 3 1 6 2 89 2 5 5 2 4 5 259 2 65 57 75 18 147 9o 39 3 3 15 . n 4 0 53 76 936 54.4 1 0 172 7A -- ,0 4 -5 1
TOTAL. 47845 154-5 1545 8 0 4 412.4- 241-2 134. b 64.9 26.7 O O 4 5 2 9 6 4 4 4 5251 4 1 4 0 3 8 3 4 3 3 3 9 324  3 3 2 8 5 3351 1 0 8 9 2 2 2 14 1915 12.35 C 4  1 4 9  2 2 13 2 7 9 4 3 © 5 9 5 9 8 b 11832 b774 1 3 0 227. 1 V
RAGE 3680 1 1 4 1 1 9 61.9 3I.T 18.5 10.4 1 5 2.1 O O 3 49 4 9 6 4 0  3 3 1 9 29 5 Z57 2S 0 2 53 258 5 4 71 lb " 14 8 1 OS 4 Z 38 lb J 5 4 4 tT l 82 9 87 C6.I 1 0 17 5 . 3 5 5
T k \a l  N ° 2L
1 q ;4 o  36 z o 11 e> 1 1 9 r 61 3  1 1 8 IO v5 2 O O 3 4 9 4  S o 3 9  1 3 17 2 8 5 2 5 5 2 49 259 Z 65 5 5 7 2 n \ 31 83 4 0 29 15 2 1 4  0 5 3  1 6 3 9 9 b 57.9 |o 17 2
: z. 
3
9 .45 3 b Z 5 1 1 4 l 11 60 3 0 .1 18 1 O vT z O O 3 4 8 4  8 4 3 8 4 3 1 7 2 88 2 5 5 2 4 8 259 2 65 C 5 1 0 15 1 36 76 4 3 32- _  (5 Zo 4 0 53 83 99 b 57.9 1 0 1 7- 2
4 :co 3 42.0 1 09 1 l 0 6 O 3 0.1 18 1 O 5 “ 2 O O 3 4 4 C o o 3 8 4 3 1C 2 8 3 257 2 4 6 2 60 2 64 5 5 7 0 15 156 7b 4  1 27 17 18 4  1 _ 52 77 ^ 9 2 4 53.7 1 O 17 2.
4 9 \ss 34 20 1 09 1 l 0 60 3  o.e 16 1 O 4 9 2 O O 3 4 4 C o o 3 9 0 3 19 2 9 2 2 5 5 2 4 9 2 59 2 6 4 C5“ 7 O 15 1 5 b *2- 4 5 36 ....|SL- 21 4 0 5 2 __6 4 1 00 8 58.7 10 17. Z1— !—
5 1 0 :0 0 3 6 25 1 20 1 20 6o.5 3 0 . 5 18.1 1 O. 1 4.9 2 O O 3 5 0 5  0 2 39 8 3 2 0 Z  8 5 256 Z 4 9 2 5 4 2 6 5 5 5 73 18 I5Z 9o 4 b 29 lb 2 1 3 5 53 78 93b 54.3 10  . 17.2
6 1 0 : 0 5 3L  Z 5 1 3 1 132 60.5 3 0 8 181 1 O 4-9 2 O O 3 5 4 C o o 4  05 3 2 2 2 99 Z57 2 5 5 266 27 0 5 5 7 1 u It 144 97 4 6 4 3 n 27 4 7 58 80 960 55.8 1 O 17 2
7 1 0 : 1 0 3 4 3 0 1 31 1 3"7 60 3 0 5 1 8.1 1 O 4 9 2 O O 3 5 9 5 0 0 4 0 C 3 2 5 3 0 3 26 0 2 5 Z 267 273 C 5 70 15- 14 1 97 C l 47 20 2 4 4 6 6 1 81 972 56.5 1 O 17 3
<s 1 0 : i s 3 t Z o 1 3 1 1 3 1 60.5 3 1 1 8.1 1 0 .1 5 2J O O 3 5 4 5 0  O 4 0 3 3 2C 3 1 1 Z 6 1 2 5 9 270 2 7 5 5 9 73 H 14 144 95 4 8 55 21 31 s \ 63 79 9 4 8
551 10 17 2
1 0 , 7 0 3 4  10 1 2 5 1 2 5 60.5 3 1 1 8 1 O. | C 2 .1 O O 3 5 2 C o  2 4 o 3 3 2 2 29  1 26  1 2 63 27 / 277 S I 73 lb 150 9 5 4 5 35 2 1 3 5 5 2 65 81 972 56.5 IO 17 2
|o 1 0 : 2 5 3 4 2 0 123 1 2 5 60.5“ 3 1.5 1 8.1 1 o.l 5 2. / O O 3 5 2 C o o 4  0 6 3 2 6 3  o9 2 64 Z 65 215 27 9 C b 73 17 148 98 4 9 53 24 37 56 67 , 80 9 60 C5.6 IO 17 2
|| )o:30 3 4 2C 129 130 60.5 3 1 1 8. 1 10.1 C 2  / O \ O 3 5 5 4 8 8 4  o 5 3 3  0 3 14 2 6 2 26  0 Z 7 4 2 8 0 C 6 72 It 133 97 5 3 58 22 32 5 5 68 80 9 60
55© IO 17.2 ^ .0572
t—LL-J 
12 1 0 :3c 3 4 |C 1 2 4 1 Z 6 6 0  5 31.5 1 8.1 J 0.1 5  2.1 O T o 3 5 3 4 8  8 3 9  8 3 2 7 3 1 3 2 6 2 2 6 2 276 2.80 5 5 68 13 1 3 5 90 4 9 S I 22 3 4 57 66 81 _ 972
Cb.5 ) o J 7. 2 TA -  , O M 5
in’-4-o 34  10 / 2  l 1 2 1 6 0 .5 ' a , > 1 8.1 l n C  2 1 O ! 0 3 4 3 v5 0 2 39  7 3 2 6 3 o l 2 6 0 2 6 8 2 73 Z 8 0 5 5 7 1 lb 15 8 89 4 8 51 20 4 o 5 4 h t a 77 9 24
53  7 1 0 17.2 V
T O T A L •4-10 65 1595 1595 7 8 5 4o».3 234.8 130.6 64.4 26.6 O 0 4561 644  6 5 ]  6 9 419 1 3 ©80 3 3 6 5 3 32 5 346 3 3537 72 3 9 7  6, 2 0 3 1884 I lb 5 6 0 4 ; 5 5 2 2.4  b <3b| b i b 781 1044 |ZS3b 728-2 130
223.8
AVERAGE, j36ZO 123 12 3 60. 3 30.3 1 8.1 [ 1 0  1 c  [ T i O 0 351 49  6 3 9 8 323 299 259 256 2 67 27 Z 5 b 71 1 b 14 5 1 9 0  1 4 7 4 3 19 27 4 8 bo 80 97 Sb .o ) O 17. 2  i .3 6 4 --------------------------- ---------
T E S T  N fl t  “T R I A L .  N s 1
d a t e : -  A o p k \ l  z . 3 ,  i 7  0 7
T E S T  B E & A N - I O . ' 5 0  E N D E D  — 12.1 5 6 “
D U R A T I O N  — “2 , 0 ©  H O U R S ,
D A T A  a n d  L O G  5 H E . E T 5
T E S T  o f  K E R R  T U F ^  B I N E  w . t m  S U  P E R H E  A T E  D  S T E A M
COND U C T E D  BV
H N T O N E S  T r 
E..C.THO M PSON
P R E S E N T E D  FOR
u n d e r g r a d u a t e : t h e s i s
O B J t a  T E S T  -  T o  °  t T ! . R<TT ' T lACT 5 U P E R H E ^ T  >AND 
p r e s s u r e  G i v e n ,
G E N t h A L  C O N D I T I O N S ' , -  L O A D  -  ^
0
Z
Uj
I
h
z
a:
<£
PRESSURES T E M P E R A T U R E S DEGREE;S o f  S U P E R H E A T FLOW of S T E A M
B
.H
.R
1
lL
u.
U
?/,
R E M A R K SjSUPERHEATERj T U R B I N E
r
CON- SUPERHEATER T U  RBI ME jcQOLING WATER super -Ia f t e r l*r
STAGE
Z“° 4™ 0 TH 1 fe-TM
st ag e ! 5TASE.
1------*— 1-----------
PER PER PER < 2 2  
!9 0 5 
1 ^
ENT- : LEAV- afterGOV- l ‘T |2-NOSTAGE ( STAGE
13""
STAGE
H-TH
5TA&E
3™ >4™
■I STAGE: STAGE
DEN­
SER, ENT- LEAV-
AFTER
GOV-
i*T
STAGE
2NP
STAGE.
3""
STAGE
4th
stage.
5™
5TA&E. E“ T-  LEAV- ' DIFF HEATERi GOV- 1 STAGE l STAGE STAGE s  riiN.
I
Ho u r H.R Hw
I 10:00 3LS5 1 Z 5 1 2.4 7 8 5  1 32.5 17 »o 4.2 o o 3 5 3 5oo 4  1 1 3 4 8 3 3 8 2 1 0 Z b 4 2  4,5 24,8 06, 1 1 2  1 147 8 0 4 7 b 1 1 ^ 2 4 37 5  L o o O Zo 301
z lo:s0 3t 80 13/ 1 3 1 78 6 2  32.5 17.1 IO 4.2 o O 3 0b 0 OO 4 1 8 0 5 0 3 3  1 2 1 4 24,4 ^ 2 4 ,4 24,8 04, 81 2 0 147- 8  1 5 0 5 4 20 2 4 38 5 b 1 z z \4b4 41.7 2 o 35.1
3 11 ;oo 3GSO 1 27 1 30 78 5 2 . 32.0 17.1 IO 4.2 o O 3 0 5 4 8 4 4 1 5 0 4 8 3 2 2 2 1  1 Z 4,4 2  4, f 2 b 8 54,
l-----------
I S IS 1 27 13 4 6 1 4 5 1 3 2 4 3 5 5b 1 2 4 1480 42.4 2 o 3 5
4 11:00 3fcfeo 125 124 78.5 5 2 0 Z.0 175 lo 4.2 o o 3 6 2 4 8 0 4  1 1 3 4 5 3 1 1 2 70 2 4,5 2  5 8 2  bb 0 b 13 18 / 28 1 4 4 5 © 4 u 1 2* 2 5 32 5 4 1 2 2 I4 b 4 42.1 2 0 34.8
0 11: i o 3 t l  o IZ& 1 28 78.5 53 0 3 , 17.4 IO 4 .Z o o 3 5 4 4  8 4 4 0 7 3 4 2 3 0 7 Z 1 1 2b3 2 57 24,3 6 0 72 17 I 30 7o 41 3 1 13 2 3 33 0 1 124 1488 42 b 2 0 347
b 11:10 3 b 7 0 132 132 78 5 3 03 J7,3 IO 4.2 o o 3 0 1 4 8 0 4  05 3 4 4 007 2 7 0 24,7 2 5 8 2  b 1 6 0 1 2 17 123 b 8 4 3 3 1 IZ 2 7 JZ | 4 7 125 |50o 42.7 Zo 35/
1 n :zo 3G70 137 131 7 8> 52.5 32.5 / 7 .1 IO 4 2 o o 3 57 4  8 o 4  0 Z 3 3 8 3 ofe 2 (=7 2 4,3 2 5 b 2 58 0 5 72 11 121 b 5 38 27 11 2 3 3o 4  b 123 147b 41.2 2 o 3 4 7
& 11: z s 3480 I3Z 1 31 7 5 5 4 8 34- 17.7 IO 4.0 o O 354, 4 7 o 4 0 fc 3 4  1 3 1 1 24,8 2 4,2 251 2  5 b 0 0 74- lb 134 b 8 37 1 31 7 2 2 2 b 1 4 4 1 2  1 1451 4 L b 2 o 3 5
R 11; 3o 3 t l  O 130 1 28 78 5 2 5 2 0 17 7.7 4./ o O 3 5 4 4 8 0 4  o b 3 4  1 306 24,8 24,2 2 53 Z 5 b 0 7 70 lb IZb 7 1 41 2 7 10 2 2 2  8 4 4 1 2 2 I 4 b 4 4 2 20 347
»o 11 ;3«s- ULIO IZ6- 1 23 74- 53 .5 33 17.4 7.7 4.0 o O 351 4 8 4 4 o b 3 4  0 3 0 5 24,7 26  1 2 5 2 2 5 5 67 70 18 133 7 2 ^  37 2 1 11 2  1 _ 2 2 4 3 12 1 1451 41.3 2 o 35.1
1 ( n:4-o 34 80 IZI 1 17 78 5 5 5 4 5 1 o 4.1 o O 3 4 7 4 8 4 4 o l 3 4  Z 277 ,24 ,7 24,0 Z 4 S 2 5 4 57 7b 17 135 70 37 1 7 10 2 0 23 4 2 ) 1 7 14 04 40.2 2 0 3 5 "THERMAL EFFICIENCY:-
12 1 1 1H-0 31 i o IZO 1 20 75 5 4 7 5 4 -6 1 7-7 IO 4.0 o O 0 5 0 4 7 0 4 0 6 M b 3 1 8 [ 2 1 0 24,3 2 5 4 2 5 5 6 7 74 17 140 13 4 3 30 11 L  23 27 4 5 IZI 1451 4 6 2 . 20 35.3 ^  - 0 4  7 8
13 IIISO 3bH-0 IZ 3 1 24- 75.5 6 2 3  2.5 ) 7 7.7 4.2 o o 5 5 2 5 0 0 4  14 3 4  5 321 2 1 3 24,4 2 5 5 Z 5 7 0 8 IS 2 0 148 17 4 5 50 lb 2 4 3 O 4 5 IZI 1451 41.8 2 0 34.7 7A-_ .0 4 0 2 -
T O T A L 47 835 1454 1453 1242.5 487.7 427.5 251.1 IZ7.7 53.8 o o 4 5 7 8 633b 5322 4 4 1 0 4 0 7 2 3 5  12 3 4 2 2 3 0 3 4 3 3 8 5 135 7 74 241 1137 7 4 ^ 5 b o 4 7  1 1 b l 3 0 2 . 3 7 7 b z q 14 63 1 1 0 0 2 502.0 2 bo 454.7 -  - r
AVERAGE 3480 1274 IZI.3 77.2 , 52.7 33. 1 17.3 IO 4.1 o o 3 53 461 4  07 3 4 4 3 15 Z l o 24,3 Z5(o 2  feo 6 b,5 75 17 134 73 4 3 3b 13 23 31 4 8 |Z2 I 4 b 3 41.8 2 0 3 5 .367
T ’iRi/AL, N °  Z.
1 11 .05 3 4 8 0 1 2 0 1 t(o q 5 5 51.5 32.4 17 7.8 4 -2 o o 3 5 3 500 4 1 1 3 4 b 3 1 2 Z b 7 Z-63 24,1 2  b 1 0 1 71 2 2 1 47 8 2 4 7 3 5 IZ 23 3 5 4 7  " 121 1451 4/. S Z o 3 5
z iz; oo 3b7 o 130 130 75.5 51 5 3 2 4 17 7 7 4 .2 a o 3 5 5 4 8 o 4 17 3 4 8 321 27  2 24,7 2 7 0 24,5 6 8 SI 23 1 2 5 8 4 4 7  ! 4 4 15 Z1 4 4 53 1 20 1440 41.1 Z o 05.1
3 IZ '.OS' 3485 I3Z 132 7 5 5 5 3 32-4 17.7 7 7 4 3 o o 3 01 4  84 41 1 3 4 2 3 2 2 2 7 3 270 2 7 0 Z 4,4 0 8 82- 2 4 127 l b 4  1 4 5 18 Z o 4 4 5 2 123 14 7 b 42.2 20 3 5
■4- \z:io 341 o 134- 133 77 53 3 3 174 7 7 4.3 a o 3 5 1 4 7 8 4 0 8 3 4 4 3 24 Z l o Z 47 24,8 2 b 2 0 8 8 Z 2 4 121 1 2 4 3 4 b 13 Z1 4 2 5 0 121 145! 41.5 20 3 5
v5 iz: 10 3480 135 134 7 © 5 2 6 33 17.5 1 o 4 4 o o 3 0 8 4 l o 4 0 0 3 4 0 3 1 5 2 7 0 24,4, 2 5 7 2 5 8 0 8 8o 22 1 12 63 3 7 37 12 ZJo 33 4 8 130 l5 b o 4 5 2o 34.7
b i z :z o 3 4 45 135 134- 70 03 52.8 17. Z IO 4 4 o o 351 4 7 o 3 7 7 3 3 5 3 0 0 2 4,7 24,3 2 0 5 2 5 3 0 8 80 22 |33 b 2 3 4 27 11 Z 3 27 41 J 2 1 1451 41.5 ZO 3 5
7 iz:z0 3443" 1 Z& IZ4 71 5 2 3 2  __ 17 _ 7.8 4 4 - o o 3 0 3 5 0 0 4 0 7 3 0 1 3 1 2 „ Z 6 8 24,1 2 54 2 03 6 8 <52 2 4 147 71 37 3 5 IO 2 1 2 8 4  1 1 25 1500 43.1 20 3 4 8
8 iz:3o 3 41T 1 2Z IZo 7 5 6 4 6 3 __ 17.8 7.8 4 .2 o o 3 0 0 7 8 b 4 )  b 3 4 3 3 2 0 .24 ,8 2 4,3 2 5 0 2 5 5 0 8 83 25 1 3 b 81 4  1 4 Z 7 23 2 4 4 3 J 1 7 |4o4 4 0  3 Zo 348
7 iz:30 3 61 0 IZo 1 Zo 78.5 04.0 3 3 178 1 o 4 -2 a o 3 0 0 4 8 0 4  15 3 4 5 3 n 2 1 0 247 2 52 2 5 7 0 8 83 2 0 |3o 76 4 3 37 I 1 27 2b 4 1 I 22 I 4 b 4 41.7 20 347
lo iz:4o 3480 1 2 4 124- 75.5 6 5 34-5 2o IO 4 .  1 o o 3 5 2 4  80 4 0 8 3 4 8 3 Z 8 Z.1 1 24,4. 2 5 5 2 58 6 8 82 24 128 73 4 5 4 8 12 2b 3 o 4 b  ^ 122 1464 41-7 20 351 -?A - . 0 4  7 6
11 |Z:4S 3410 13 1 132 75.5 52.5 33 17.5 77 4 - 5 & \ o 3 5 1 4 7 8 4 0 2 3 4  0 3 °  8 Z l o 24,5 254, 2 5 b 0 8 8 1 23 121 b7 4 o 30 12 2 5 27 4 4 1 26 15/ 2 4 3 2 20 35 1^3 -  . 0 4  1 6
IE I 2 :0o 31 oo 1 33 134 78 5 5 3 4 5 2 o 10.1 4 .2 o o 3 51 4 7 o 4 o  I 0 3 8 3 Z b 24,7 24,2 2 5 3 2 5 3 0 8 81 23 133 b 4 3 5 4 6 10 2 2 21 4  1 12/ 1401 416 Zo 34.7 T ---------------
13 1Z00 3 4 4 o 132 13 1 7 8 5 64- 3 3 175 l o 4 5 o  : o 3 0 b 3 0 0 4 0 b 3 3  8 0  1 1 2 4,8 24,2 2 5 4 2 5 4 0 8 84 2b 144 b7 3b 37 IO 22 21 4 2 120 4 1440 4  0.7 2o 3 5 2
TO TA L 4 7 8 0 148 1 1418 1 251.5 47 1.5 4 2 7 253 127.1 55,7 I o  1 o 4 b l 2 U3 1 6 5307 4 4 4 4 4 I Z 1 3 5 o 7 0 4 4 2 3 3 5 7 3351 7 53 |o bo 3  0 7 11 0 4 7 4 2  5 3 0 5\ 3 \ST5 312, 4 1 8 v57 7 1 S87 17064 5 4  5,5 Zfoo 454 .7
AVERAGE | 3bT 8 1273 1242 747 63.2 I 33 £ 17.4 j 7.7 4 .3  j £> I o  3  55 4 6 6 4 0 8 332 3 1 & 2 7  o 24,5 Z S 8 Z58 0 8 8 f.5 Z 4 131 1 T 3  1 41 1 4 0  12 j 2 4 3 2 4 b 122 /4bb 41.7 ZO 3 5 .365
T E S T  N 9 7  T R I A L  N 2 I
D A T E  -  A p r i l  2.3, I 7 O'].
T E S T  B E C . A N -  I .  Z  O E N D E C - 3 ! s f
D U R A T I O N  -  -z. m o u b .s
D A T A  a n d  L O G  S H E - E . T 5
T E S T of K E R R T U R B I N E w , ™  S U P E R H E A T E D  S T E A M
CO ND UC T ED  BY P R E S E N T E D  FOR
H N J O N E S  O r u n d e r g r a d u a t e : t h e s i s
E.c . T h o m p s o n  J u n e  », I 7 0 T
O B J E C T  of T E S T -  d e t e r m in e  W a t e r
PUYTEL AT SUPERHEAT AND PRESSURE 
<SI VEN
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Z
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I
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. PRESSURES T E M P E R A T U R E S  | DEGREE* o f  S U P E R H E A T FLOW of S T E A M
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.R u:
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u/
r],
R E M A R K Ss u p e r h e a t e r ! t u r b i n e CON- SUPERHEATER T U R B I ME |COOLING WATER SUPER- AFTER
GOV-
l
l*T
STAGE
Z"° !3«» 4™ 5 ^
STAGE STAGE
PEh 
5 rllN.
l 1 V E n PER
LO
A
C
O
N
SC
AL
E
ENT- LEAV- AFTERGOV-
!‘T
STAGE
2N®
stage
3"°
STAGE
4™
5TAGE STAGEi STAGE
DEN­
SER. ENT- LEAV-
AFTER
GOV-
l*T
STAGE
2MP
STAGE.
3"°
STAGE
4th
s t a g e
5™
STAGE
4™
STAGE ENT- i LEAV- DIFE HEATER | STAGE STAGE STAGEi
HOUR H.RH*
l l :z o 334.0 1 2.Z 1 2 1 1 ZO 4,3 4 0 2 4 13 lo o © 351 5 Z o 4 3 7 5  b8 3 4  Z 2 7 4 2 17 2 44 Z b Z 5 7 7 o 3 1 l G7 87 5 8 5 b 7 Z3 3 4 5 0 © © © 27 45.7
z 1: Z 5 3 3 3 0 |23 123 1 z  1 b 3  4  1 2 4 4 |3.l 5  8 o* © 3 5 Z 5 o o 4 3 7 3 7 5 3 5 8 Z & 3 27 1 2 7 4 2 b 8 57 7 1 3 2 148 87 (oZ 70 lb 2 5 4 - 4 5 b 144 1752 38.5 Z I 4 5  b
3 j ; 3 o 3 33  0 1 2 4 1 23 1 Z 1 4,3 4  1 2 4 4 13.2 5 .8 o O 3 5 2 4 6 0 4 Z 4 3 b3 3 5  O 2 8 4 27 2 Z 7 L Z b  8 57 7 1 3 2 1 2 8 7 4 5 Z bZ 17 2 b 4 b 5b 147 17 44 36.7 27 45.3
---------------------------------------1
4 r  3 5 3 3  fe O 1 Z 4 123 1 ZI 4,3 41 2 4 4 13.2 3.8 o O 3 5 2 4 7 8 4  15 3 54, 3 4 0 2 8 3 27  1 Z77 2  b 5 57 7 1 3 2 1 47, b s 4 5 52 lb 2 5 4 7 5 3 145 1740 38. 1 21 45.7
5
b
1 :4o 3 3 3 0 .IJJ?.. )?4 1 2 Z 4,3.1 41 Z 3 13.5 5 .8 © O 3 5 2 5 0  b 4 Z Z 3 57 3 27 Z 8 4 27 Z 2 1 4 2 b 3 57 71 32- 1 5 4 71 4 8 37 17 2b 4 4 51 148 1778 38, 1 27 45. b
i : 4 5 3 6 3 0 1 Z1 127 r z s bfe.S 4  Z.3 Z 5 4 14 4, © o 3 5 4 51 Z 4 3 / 3 b 4 3 5 3 2 8 4 Z  7 l 27 b 2 b  5 57 75 3 b 1 56 77 5 2 fe4 1 (o Z3 t> 5 5 140 1480 3fe. 1 27 4fe.b
1 i : s o 3 3 o o 1 Z3 121 11 7 4,4 4 o 24.3 13 5 7 © o 3 5  1 5  o 4 4 3 b 313 3 5 2 284- 277 Z 8 Z Z 7 0 40 7b 3  b 1 5 5 87 43 bb n 3 1 5 2 5 8 145 174-0 38.7 77 44.7
& 1 ’,3 3 *3340 IZ3 122 /ZI 4,4 R 4  1 Z 4 4 13.1 5 4 o 0 3 5 1 4 7  0 4  33 31,8 3 3 3 2 8 b 277 Z 8 3 Z 7 3 57 76 37 137 83 5 7 4 5 17 0 3 53 5/ 143 11/ 4 37.7 27 4 5 .4
7 z :  o o 3 6 00 IZb 1 2 (o 130 4,7.3 4 3 24, 14 4,. 1 o o *3<T3 4 8 0 4  17 3 b Z 3 3 2 2  8 4 2 fc>7 27b Z b 7 40 74 3 4 I Z 7 b4 4 7 4 6 /b 21 4 b 4 7 152 1824 37.5 Z7 4b. 2
lo z : o s 3 7  00 134, 133 I3Z 7 0.8 44, 2 6 13.1 4,Z o o 3 5  6 5  oo 4/  1 3 5 8 3 3 4 2 8 4 Z7 o Z 7 4 2 4 0 57 77 38 142 5 5 4 2 4  1 13 20 4 4 4 6 153 103b 34.7 ZI 50. | Tm &rmal . Ef f ic ie n c y :-
1 1 2 : i o 3 1 / o 136 13© 1 24 4,6.1 4 3 231 14.2 5 4 o o 3 lo o 5 1 2 4 2 5 3 bO 3 4 7 2 7 3 27 1 2 7 4 Z S  7 57 75 3 b 1 5 2 73 4 4 57 2 5 23 4 4 4 7 15 7 1884 37.5 27 47-7 7/2. -  .054-3
IZ 2 ’. 13 3(01*0 134, 133 1 Z 4 4,73 4 2 -3 Z b .6 14 lo o o 3 5 7 5*1 4, 4 3 7 6 5 6 3 5 3 2  57 2 b7 Z7 1 2 b 4 40 1 OO 4 0 157 67 4 b 43 17 2 1 41 4 2 140 IL80 35.7 27 41.o -----------Er— ---------------------7/-* =.0 4  2 4
13 z : 2 0 34, 13 IZ© 123 1 2 Z 70.© 41.5 2 3 I 13.4 b o o 3 53 5" 04 4 4  Z 31*5 3 57 2 © b 272 Z 7 8 27 1 loO 77 37 151 <11 4 7 fe& 17 2 4 4 © 57 14-8 117b 36. Z Z I 4fe.4
T T^ ------------
T O T A L 44,303 14,4 3 14,4 1 1 4, O Z 1561 643 .5 *331.3 m 77.Z o o 4574 45Z4- 55 7 3 472 7 4 4 8 0 3b7 6 3542 35 7q 34-55 77 1 |Z3o 4 5 7 17 Z 8 1 00*5" 47 1 7 Z 8 ZI 7 321 5 8 7 bb<? 17G4 21170 4 5 5 4 3 51 bol. 2
AVE 
T  i
RACE 34>oo I2.C 12.4, 123 1 2 2 41 2 3 .4 13.4, 5 4 o o 3 5 3 5 0 2 . 4 Z 8 3 1 4 3 4 5 2 8 4 Z7 2. 27  5 244 57.3 7 4 .b 35.3 148 7 7 3 54.5 5C, l fc. & 2 47 4 5 3 SI. 5 14-7 I7 b4 37.7 1 2 7 4 b . 3 .378
R I A L  N ° 2
l 2 .'33 34,2.3 1 3 4 1 33 1 2 4 4,3 4 2 2 5 13. e> 4, o o 3 5  7 5 Z O 4 3 7 357 3 3  7 Z© l 2 7 8 2 b l 2 5 b 7 o 1 OO 3 o 1 b 3 8 5 4 b 5 o 14 3 0 37 4 4 © © o Z I 4 b b
Z 3 ! o o 34, 1 3 1 33 1 3 l 122 4,3 4 0 .3 2 3 13.5 b © o 3 5 b 5 0 0 4 4  Z 3 b 8 3 5 1 2 8 2 Z 80 Z 7 Z 2 4 4 7 0 1 15 37 144 7 / 5 7 45 I T 3 Z 4 2 148 177b 38.2 Z I 4b .4
13 3 ©3 3 3 6 3 127 127 IZZ 4,3 41 Z 3 13. Z b o o 3 5 4 4 l o 4 3  1 3 b 4 3 b  f Z 83 2 8 1 2 8 2 2 4  8 44 | oo 3b 1 1 b 80 5 3 73 ) b 3 5 *5Z *_5b 144 I7Z8 37.& Z I 4 5  7
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_
T E S T  N fi £> "TRIAL N*  *
D A T E  -  A p r i l  Z5, l 8 0 7 .
T E S T  B E G A N -  41 2-0 E N DE D  — 5 ' 2.0
D U R A T IO N  — ) MOUR..
D A T A  a n *  L O G  5 H E - L T 5
T E S T -o f  K E R R  T U R  B I N E  w , ™  5 U  P E R H E A T E  D  S T E A M
CONDUCTED BY PRESE NTE_T> FOR
H N T O N E S  T r UNDERGRADUATE T H E S I S
E C . T H O M P S O N  LTu m e  I, 1907.
OBCTECT T E S T - T o O t T E R M i N e  V/a t e k
KfKT  E A T  S U P E R H E A T  A N D  
P R E & t > U R E r « G i V E r N .  (
G E N E R A L  C O N D I T I O N S . — l_ O  A  O  -  x.
T  N IT A L  PRESSURE — 9 9 5  5 UPERHE A.T- 2 4
0
! z
T
IM
E
R
.R
M
. PRESS URES T E M P E R A T U R E S |----------- DECREES of S U P E R H E A T FLOW OF S T E A M L  ^
B
.H
.R LL
U-
u/
7 '
R E M A R K SSUPERHEATER T U R B I N E —CON- SUPERHEATER T U R B I ME [COOLING WATER SUPER-| AFTER
1
f T |2«o l3»» 4 th 5™
STAGE
1
kT ' 
STASE
PER
s  m in .
r
PER
HOUR
PER 
H.R Hm
;< z ig  0 5
i wENT- LEAV-
AFTER
GO\G
l ‘T
STAGE
ZH„
stage
3"°
STAGE STAGE
15™
STAGE
fe™
STAGE
DEN­
SER. ENT- LEAV-
Ar'TER
GOV-
|*T
STAGE
2" '
STAGE.
3"°
STAGE
4™
STAGE.
5™
STAGE
6™
STAoE ENT- 1 LEAV- DIFE HEATERI GOV- STAGE STAGE ! STAGE 5TA6E
1 4 '.Z0 3 6 4 5 IZ 3 1 Z 2 48 5-S 3 4 19.9 1 O 4 8 0 35| 4 0 8 3 1 1 3 2 3 3 0 4 2 7 0 Z 67 2  50 2 4 4 6 1 95 3 4 5 7 36 2 3 2 5 1 1 29 2 5 32 0 O 2 0 3 4 .8
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7 4 : 5 0 3 t f fO 1 ZO IZO 1 0 0 54.8 34.8 Z o I0 .Z 4 8 O 0 350 4  04 3 5 3 3 o 4 Z  8 5 Z  65 2 4  6 2 3 0 2 1 2 60 93 33 5 4 1 6 2 5- 6 6 2 0 1 3 4 1608 4 6 .2 z o 34.8
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